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0 Automatic exchanging system of tape cassettes. 

0 An automatic cassette exchanging system for 
performing cassette exchange between an informa- 
tion recording/reproducing device such as VTR and 
a cassette storage device. The automatic cassette 
exchanging system has a basic unit comprising a 
box and a fixing type cassette storage case which is 
^placed in line in the box with the information 
^recording/reproducing deive so that a robot moving 
m space is formed in the front side portion of the box 
J§ so as to face cassette entrance and exit ports of the 
^fixing type cassette storage case. A cassette ex- 
changing robot is provided in the robot moving 
CQ space to be movable orthogonally for the cassette 
exchange therebetween. The automatic cassette ex- 
q changing system allows addition of a unit or units 
comprising a box which has a robot moving space 
fijand a rotatabte type cassette storage case whose 
cassette entrance and exit ports can face the robot 
moving space. The basic unit box and the addition 



unit box can be coupled detachably to each other so 
that their robot moving spaces are coupled to each 
other, resulting in easy increase of the cassette 
storage capacity. 

FIG. 3 
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"Automatic Exchanging System of Tape Cassettes 0 



BACKGROUND OF THE INVENTION 



The present invention relates generally to stor- 
age and retrieval systems for magnetic cassettes 
or the like, and more particularly to an automatic 
exchanging system for magnetic tape cassettes 
which are alternatively transferred between a stor- 
age area and a play station. This invention may be 
embodied, for example, in a system for automati- 
cally exchanging a video tape cassette in a televi- 
sion (TV) broadcasting station, but it will be appre- 
ciated that it is also useful in other applications. 

Known is a cassette automatic exchanging sys- 
tem having a robot arranged so as to select one 
from a large number of cassettes in a cassette 
storage case and to automatically supply it to an 
information recording/reproducing apparatus such 
as video tape recorder (VTR), such as disclosed in 
Japanese Utility Model Provisional Publication No. 
61-61646, U.S. Patent Nos. 3,831,197 and 
3,938,190. 

An important problem in the conventional auto- 
matic cassette exchanging systems relates to their 
cassette storage capacities being fixed respective- 
ly. This results in the fact that the automatic cas- 
sette exchanging system should be manufactured 
independently in accordance with the cassette stor- 
age capacity required in a TV broadcasting station 
and difficulty is encountered to easily expand the 
cassette storage area in response to requirements " 
of addition of the cassette storage capacity. A 
further important problem in the conventional auto- 
matic cassette exchanging systems relates to the 
fact that the cassette exchanging operation is made 
by means of a single robot This causes no cas- 
sette exchanging operation when the robot mal- 
functions and further causes slow cassette ex- 
changing operation with the number of the stored 
cassettes being large. A still further aspect of the 
conventional automatic cassette exchanging sys- 
tems is that the exchanging operation can be made 
only between cassettes equal in dimention to each 
other. This aspect would result in inconvenience in 
use of the system. 



SUMMARY OF THE INVENTION 

The present invention has been developed in 
order to remove the drawbacks inherent to the 
conventional automatic cassette exchanging sys- 
tems. 



It is therefore an object of the present invention 
to provide a new and improved automatic cassette 
exchanging system which is capable of adding the 
cassette storage area to increase its cassette stor- 

s age capacity and further surely and quickly effect 
the cassette exchanging operation. 

An automatic cassette exchanging system ac- 
cording to the present invention has a basic unit 
comprising a box and a fixing type cassette stor- 

70 age case which is placed in line in the box with an 
information recording/reproducing apparatus. A ro- 
bot moving space is formed in the box so as to 
face cassette entrance and exit ports of the fixing 
type cassette storage case and a cassette ex- 

is changing robot being provided in the robot moving 
space. The automatic cassette exchanging system 
allows addition of a unit or units comprising a box 
which has a robot moving space and a rotatable 
type cassette storage case whose cassette en- 

20 trance and exit ports can face the robot moving 
space. The basic unit box and the addition unit box 
can be coupled to each other so that their robot 
moving spaces are coupled detachably to each 
other- 

25 This arrangement has the cassette exchanging 

function irrespective of addition of the addition 
units to the basic unit and results in allowing the 
addition of the addition units so as to selectively 
and easily form a sutable cassette exchanging sys- 
30 tern in accordance with the cassette storage capac- 
ity required in a TV broadcasting station, for exam- 
ple. In the case that it is necessary to increase the 
cassette storage capacity, this can be achieved 
only by connecting the addition units to the basic 
35 unit, resulting in easy enlarging work. Furthermore, 
the basic unit and the addition units are coupled to 
each other so that their robot moving spaces are 
coupled in line to each other and therefore this 
makes easy the connection work and the robot 
40 movement between the basic and addition units. 
Here, while the basic unit has the fixing type cas- 
sette storage case to cause a control box to be 
easily provided at its back, the addition unit has the 
rotatable type cassette storage case to increase 
45 the cassette storage capacity as compared with the 
fixing type cassette storage case. 

In the automatic cassette exchanging system 
of this invention, in order to quickly perform the 
cassette exchanging operation, the above-metnion- 
so ed robot comprises a main robot and a subrobot. 
the main robot being placed in the robot moving 
space so as to effect the cassette exchange be- 
tween the information recording/reproducing appa- 
ratus and cassette storage portions of the cassette 
storage case closer thereto and. on the other hand. 
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the subrobot being provided therein so as to per- 
form the cassette exchange between the informa- 
tion recording/reproducing apparatus and cassette 
storage portions thereof apart therefrom. 

Furthermore, the automatic cassette exchang- 
ing system of this invention is arranged to allow the 
continous execution of the cassette exchange ir- 
respective of failure of one of the main robot and 
subrobot. The cassette exchanging system has a 
means for checking whether the main robot and 
subrobot are in the normal conditions and, for 
example, in response to abnormality of the main 
robot, the subrobot is controlled in order to perform 
the cassette exchanging operation in place of the 
main robot. 

A further feature of the present invention is that 
teh cassette exchanging operation can be per- 
formed between two types cassettes which are 
different in dimension. 

In accordance with the present invnetion, there 
is provided a cassette exchanging system for ex- 
chaning a cassette to be loaded to information 
recording/reproducing means, comprising: basic 
unit means including a housing and a fixing type 
cassette storage case having a number of cassette 
encasing portions for encasing a number of cas- 
settes and placed in the basic unit housing, the 
information recording/reproducing means being 
placed in the basic unit housing so as to be ar- 
ranged in line with the fixing type cassette storage 
case to form a robot moving space at the front side 
portion of the basic unit housing, each of the cas- 
sette encasing portions having an entrance and exit 
port for the cassette which is positioned to face the 
robot moving space formed at the front side portion 
thereof; robot means movably provided in the robot 
moving space of the basic unit means so as to 
perform cassette exchanging operation between 
the information recording/reproducing means and 
the fixing type cassette storage case; and control 
means for controlling said robot means, wherein 
said basic unit means is arranged so as to be 
selectively and detachably coupled to addition unit 
means having a housing and at least one rotatable 
type cassette storage case placed in said addition 
unit housing so as to form a second robot moving 
space at the front side portion of the addition unit 
housing to establish a communication with the first- 
mentioned robot moving space of the basic unit 
means whereby the robot means is movable be- 
tween the first and second robot moving spaces to 
allow the cassette exchange between the informa- 
tion recording/reproducing means and the fixing 
type cassette storage case or the rotatable type 
cassette storage case when the addition unit 
means is coupled to said basic unit means. 

In accordance with the present invention, there 
is further provided a cassette exchanging system 



for performing exchange of cassettes to be loaded 
to information recording/reproducing means, com- 
prising: housing means in which the information 
recording/reproducing means are placed; cassette 
s storage means placed In the housing means so 
that it is arranged in line with the information 
recording/reproducing means so as to form a robot 
moving space at the front side portion of the hous- 
ing means; first robot means provided in the robot 
io moving space so as to perform the cassette ex- 
change between ^ the information 
recording/reproducing means and a first cassette 
encasing portion of the cassette storage means 
which is closer to said information 
rs recording/reproducing menas; and 

second robot means provided in the robot 
moving space so as to perform the cassette ex- 
change between the information 
recording/reproducing means and a second cas- 
20 sette encasing portion of the cassette storage 
means which is placed away from said Information 
recording/reproducing means as compared with the 
first cassette encasing portion thereof. 

In accordance with the present invention, there 
25 is further provided a cassette exchanging system 
for performing exchange of cassettes to be loaded 
to information recording/reproducing means, com- 
prising: housing means in which said information 
recording/reproducing means are placed; cassette 
30 storage means having a plurality of cassette encas- 
ing portions and being placed in said housing 
means so that it is arranged in line with said 
information recording/reproducing means so as to 
form a robot moving space at the front side portion 
35 of the housing means; robot means comprising a 
main robot and a subrobot which are provided in 
said robot moving space of said housing means so 
as to perform the cassette exchange between said 
information recording/reproducing menas and said 
40 cassette storage means; checking means for 
checking whether said main robot is in the normal 
condition; and control means coupled to said robot 
means and said checking means for. when said 
main robot is in the normal condition, controlling 
46 said main robot to perform the cassette exchange 
between said information recording/reproducing 
means and a first cassette encasing portion of said 
cassette storage means which is closer to said 
information recording/reproducing means and con- 
so trolling said subrobot to effect the cassette ex- 
change between a second cassette encasing por- 
tion of said cassette storage means, which is away 
from said information recording/reproducing means 
as compared with said first cassette encasing por- 
55 tion, and a predetermined cassette encasing por- 
tion of said cassette storage means and for. when 
said main robot is not in the normal condition, 
controlling said subrobot so as to perform the cas- 
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sette exchange between said information 
recording/reproducing means and the overall cas- 
sette storage means. 

in accordance with the present invention, there 
is provided further a cassette exchanging system 
for performing exchange of cassettes to be loaded 
to information recording/reproducing means, com- 
prising: housing means in which said information 
recording/reproducing means are placed; cassette 
storage means having a plurality of cassette encas- 
ing portions and being placed in said housing 
means so that it is arranged in fine with said 
information recording/reproducing means so as to 
form a robot moving space at the front side portion 
of the housing means; robot means comprising a 
main robot and a subrobot which are provided in 
said robot moving space of said housing means so 
as to perform the cassette exchange between said 
information recording/reproducing menas and said 
cassette storage means; checking means for 
checking whether said subrobot is in the normal 
condition; and control means coupled to said robot 
means and said checking means for, when said 
subrobot is in the normal condition, controlling said 
main robot to perform the cassette exchange be- 
tween said information recording/reproducing 
means and a first cassette encasing portion of said 
cassette storage means which is closer to said 
information recording/reproducing means and con- 
trolling said subrobot to effect the cassette ex- 
change between a predetermined cassette encas- 
ing portion of said cassette storage means and a 
second cassette encasing portion of said cassette 
storage means which is away from said information 
recording/reproducing means as compared with 
said first cassette encasing portion and for. when 
said subrobot is not in the normal condition, con- 
trolling said main robot so as to perform the cas- 
sette exchange between said information 
recording/reproducing means and the overall cas- 
sette storage means. 

In accordance with the present invention, there 
is further provided a cassette exchanging system 
for performing cassette exchange between informa- 
tion recording/reproducing means and a cassette 
storage means having a plurality of cassette encas- 
ing portions for encasing pluralities of first and 
second cassettes different in dimension, said first 
cassette being greater in dimension that said sec- 
ond cassette and each of said cassette encasing 
portions being formed so as to accommodate both 
said first and second cassettes, comprising: robot 
means movably placed at a robot moving space 
formed so that said robot means faces said in- 
formation recording/reproducing means and said 
plurality of cassette encasing portions of said cas- 
sette storage means, said robot means having at 
least one manipulator for holding said cassette and 



means for reading data indicated at the front sur- 
face of each of said cassettes; and control means 
coupled to said robot means for read the size 
information of said cassette and for. when said 
5 second small-sized cassette is encased in said 
cassette encasing portion of said cassette storage 
means by means of said robot means, controlling 
said manipulator so that said second small-sized 
cassette is encased therein to cause its front sur- 
io face to be coincident with that of said first large- 
sized cassette when encased and for. when said 
second small-sized cassette is inserted into a por- 
tion of said information recording/reproducing 
means by means of said robot means, controlling 
75 said manipulator so that said second small-sized 
cassette is inserted thereinto to cause its rear sur- 
face to be coincident with that of said first large- 
sized cassette when inserted. 

In accordance with the present invention, there 
20 is still provided a cassette exchanging system for 
performing exchange of cassettes between infor- 
mation recording/reproducing means and cassette 
storage means having a plurality of cassette encas- 
ing portions for encasing a plurality of cassettes, 
25 comprising: robot means having a pair of manipula- 
tors for holding said cassette to allow insertion and 
removal into and from said information 
recording/reproducing menas and said cassette 
storage means, said pair of manipulators being 
so independent to each other; checking means for 
checking whether said pair of manipulators are in 
the normal conditions; and control means coupled 
to said robot means and said checking means for, 
when said pair of manipulators are is in the normal 
35 condition, controlling said main robot so that one of 
said pair of manipulators performs one of the inser- 
tion and removal of said cassette into and from 
said information recording/reproducing means and 
said cassette storage means and the other per- 
40 forms the remainder operation and for, when one of 
said pair of manipulators is not in the normal con- 
dition, controlling said main robot so as to perform 
ail of the cassette exchange between said informa- 
tion recording/reproducing means and the cassette 
45 storage means by means of the other manipulator 
which is in the normal condition. 
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BRIEF DESCRIPTION OF THE DRAWINGS 



The object and features of the present inven- 
tion will become more readily apparent from the 
following detailed description of the preferred em- 
55 bodiments taken in conjunction with the accom- 
panying drawings in which: 
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Fig. 1 is a perspective view of an automatic 
cassette exchanging system according to an em- 
bodiment of the present invention; 

Rg. 2 is a plan view showing schematically 
the automatic cassette exchanging system accord- 
ing to the embodiment; 

Rg. 3 is a perspective view showing units 
without the outer portions; 

Rg. 4 is a perspective view showing cas- 
sette exchanging robots and drive system therefor 

Rg. 5 is a perspective view showing a ma- 
nipulator; 

Rg. 6 is a plan view of the manipulator of 

Rg. 5; 

Rg. 7 is a side view of the manipulator of 

Rg.5; 

Rg. 8 is an elevation view of the manipulator 
of Rg. 5; 

Rg. 9 is a perspective view showing a cas- 
sette changing portion; 

Rg. 10 is an enlarged perspective view of 
the cassette changing portion: 

Rg. 1 1 is a plan view showing a drive sys- 
tem of a slide door; 

Rg. 1 2 is an elevation view of the slide door 
drive system; 

Rg. 13 is a perspective view showing a rack 
itself of cassette storage cases; 

Rg. 14 is a perspective view illustrating a 
cassette storage case; 

Rg. 15 shows a regular-sized cassette, (a) 
being a plan view and (b) being en elevation view; 

Rg. 16 shows a small-sized cassette, (a) 
being a plan view and (b) being a elevation view; 

Rg. 17 is a perspective view showing the 
encasing state of the regular-sized cassette; 

Rg. 18 is a perspective view showing the 
encasing state of the small-sized cassette; 

Rg. 19 is plan views showing schematically 
the cassette encasing states in principle; 

Rg. 20 is a block diagram showing a control 
system for the entire system; 

Rg. 21 is a block diagram illustrating a con- 
trol system of a robot controller; 

Rg. 22 is a principle diagram showing the 
moving locus of the main robot; 

Rg. 23 is an illustration for describing the 
operation for inserting and discharging of a cas- 
sette into and from a VTR set by the pair of upper 
and lower manipulators; 

Rg. 24 is a principle diagram showing mov- 
ing loci of the robots on cooperative works of the 
main robot and subrobot, 

Rg. 25 is a principle diagram showing a 
moving locus of the subrobot, 

Rg. 26 is a flow chart showing the control 
procedure of the entire system; 



Rg. 27 is a flow chart showing the control 
procedure on the cooperative works of the main 
robot and subrobot 

Rg. 28 is a flow chart illustrating the opera- 
5 tton of the main robot itself; 

Rg. 29 is a flow chart showing the operation 
of the subrobot by itself; 

Rg. 30 is an illustration for describing the 
cassette insertion work to the VTR set by means of 
w the manipulator; 

Rg. 31 is an illustration for describing the 
cassette taking-out with respect to the VTR set by 
means of the manipulator, 

Rg. 32 is a flow chart showing the operative 
is procedure of the cassette changing portion; and 

Rg. 33 is a perspective view showing the 
case of using only the basic unit. 

20 DETAILED DESCRIPTION OF THE INVENTION 



Referring now to Rgs. 1 through 3, there is 
illustrated an automatic exchanging system for 
25 automatically performing exchange between video 
tape cassettes in which first and second addition 
units 2 and 3 are added in connection with a basic 
unit 1. Although the basic unit 1 has all the func- 
tions required for the automatic cassette exchange, 
30 because its cassette storage capacity is limited, the 
first and second addition units 2 and 3 are added 
thereto in order to increase the cassette storage 
capacity. Here, in accordance with the magnitude 
of the required cassette storage capacity, only the 
as first addition unit 2 is coupled to the basic unit 1 or 
further third and fourth addition units will be con- 
nected thereto. 

The basis unit 1 in a basic unit box 5 having an 
openable and closable guard glass 4 at its front 
40 side includes a fixing type cassette storage case 6, 
a VTR set (information recording/reproducing ap- 
paratus) 7, a control box 8 and a cassette ex- 
change robot (main robot) 9. The basic unit box 5, 
cubically shaped, provides a space 10 at its front 
46 side for the robot movement, in which the main 
robot 9 is provided to be movable in X-directions 
(left and right directions) and Y-directions (up and 
down directions). At the right side of the basic unit 
box 5 is provided the VTR set comprising a plural- 
50 ity of decks 7a through 7e which are arranged up 
and down, so that each of entrance and exit ports 
11 for cassettes faces the robot movement space 
10. In the illustration, it has five decks and, of these 
decks, four decks 7a through 7d are normally used 
56 and the lowermost deck 7e is on standby. 

On the other hand, in the left side through the 
intermediate portion of the basic unit box 5 is 
provided the fixing type cassette storage case 6 
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facing the robot movement space 10. This fixing 
type storage case 6 has a number of cassette 
storage portions 13 which are arranged in matrix in 
the X and Y directions and each of which stores a 
video-tape encased cassette 12. In the illustration, 
to form the fixing type storage case 6 are arranged 
three rack cases 21 each having a number of racks 
21 up and down. The opening portion (cassette 
entrance and exit port) 14 of each of the cassette 
storage portions 13 is opened to the robot move- 
ment space 10. 

The depth of the fixing type cassette storage 
case 6 may be determined so as to allow accom- 
modation of the cassette 12 and therefore results in 
extremely short length as compared with the depth 
of the VTR set 7. Accordingly, at the back portion 
of the fixing type cassette storage case 6 is formed 
a great space which is in turn used for provision of 
the control box 8. 

The first and second addition units 2 and 3 
have rotatable type cassette storage cases 16a and 
16b in their addition unit boxes 15a and 15b having 
openable and closable guard glass plates 4a and 
4b at their front sides, respectively. The addition 
unit boxes 15a and 15b are respectively shaped 
cubically and have the same height and depth as 
the basic unit box 5. but the width is slightly 
smaller than that of the basic unit box 5. The front 
side spaces of the addition unit boxes 15a and 15b 
are respectively used as robot moving spaces 10a 
and 10b where a cassette exchanging robot 
(subrobot) 17 is provided to be movable in the X 
and Y directions. The rotatable type cassette stor- 
age cases 16a and 16b are arranged so as to 
occupy most of the internal space of the addition 
unit boxes 15a and 15b other than the robot mov- 
ing space and to be rotatable horizontally about its 
own vertical axis. Each of the rotatable type cas- 
sette storage cases 16a and 16b, as shown in Rg. 
3. comprises a drum-shaped base body 18 and 
eight rack cases 19 attached to the peripheral 
surface of the drum-shaped base body 18 so as to 
form an octagonal pole configuration, each of the 
eight rack cases 18 having a number of racks 
extending upwardly and downwardly. A number of 
cassette storage portions 20 of each of the first and 
second addition units 2 and 3. being divided by the 
racks, can accommodiate approximately 8/3 of the 
number of the cassettes 12 to be encased in the 
cassette storage portions 13 of the basic unit 1, 
thereby resulting in considerable advance in cas- 
sette accommodating number as compared with 
only the basic unit 1. Each of the base bodies 18 is 
at its top and bottom portions supported rotatably 
by means of bearings 22 and 23. For driving each 
of ttie rotatable type cassette storage cases 16a 
and 16b, a case drive motor 27 is coupled through 
a transmission belt 24 and a reduction gear 25 to a 



large-sized gear 26 of the base body 18. The case 
drive motor 27 is driven under control of the control 
box 8 so that one 19 selected from the rack cases 
of the rotatable cassette storage cases 16a and 
s 16b faces the robot moving spaces 10a, 10b and 
only an opening (cassette entrance and exit port) 
28 of a cassette storage portion 20 of the selected 
rack case 19 is opened to the robot moving spaces 
10b and 10c. 

w As illustrated in the drawings, the basic unit 1. 

first addition unit 2 and second addition unit 3 are 
connected to each other in the left and right direc- 
tions so that the respective robot moving spaces 
10, 10a and 10b becomes in communicated rela- 
ys tion to each other. In the case of use of only the 
basic unit 1, a left side plate is provided so as to 
cover the entire left side surface of the basic unit 1. 
and in the case of the connection thereamong. the 
portion covering the left side surface of the robot 
20 moving space 10 may be removed. In the robot 
moving spaces 10, 10a and 10b coupled to each 
other are provided two cassette exchanging robots, 
i.e., the main robot 9 and the subrobot 17. so as to 
be movable in the X and Y directions. These robots 
25 9 and 17. as shown in Rg. 3. are composed of 
pole-shaped body portions 29 movable in the X 
directions and manipulators 31a, 31b and 341c 
movable in the Y directions along the body portions 
29. The robots 9 and 17 are essentially equal in 
30 structure to each other, except that the pair of 
manipulators 31a and 31b belong to the robot 9 
and the single manipulator 31c belongs to the robot 
17. The pole-Tike body portions 29, as shown in 
Figs. 3 and 4, are moved in the X directions with 
as their upper end portions 29t and their lower end 
portions 29d being guided by means of upper guid 
rails 32. 32a and 32b and lower guid rails 33, 33a 
and 33b. The upper guid rails 32, 32a and 32b are 
installed independently on the box top surfaces 34 
40 of the respective units 1, 2 and 3. but they can be 
connected linearly in response to connection there- 
of. Furthermore, the lower guid rails 33. 33a and 
33b are installed independently on the box bottom 
surfaces 35 of the respective units 1 . 2 and 3 so 
45 that similarly they can connected linearly when the 
units 1 . 2 and 3 are connected to each other. Here, 
the upper guid rails 3a 32a and 32b function so as 
to prevent the body portions 29 from moving in the 
traverse directions and the lower guid rails 33. 33a 
so and 33b act not only to prevent the body portions 
29 from moving in the traverse directions but also 
to carry the loads thereof. The upper and lower 
guid rails 32. 32a, 32b and 33, 33a and 33b are in 
common used for the robots 9 and 17. 
55 On the box bottom surface 35 of the basic unit 

1 is installed a main robot drive motor 36 whose 
rotation is transferred through a pulley 37 and so 
on to a first timing belt 38 stretched in parallel to 
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the lower guid rails 33, 33a and 33b and further 
transferred through the pulley 37, a transmission 
timing belt 39 stretched in the up and down direc- 
tions to a second timing belt 40 provided in paralell 
to the upper guid rails 32, 32a and 32b. The first 
and second timing belts 38 and 40 are respectively 
stretched between the the right end portions of the 
basic unit 1 and the left end portions of the second 
addition unit 3. To the first timing belt 38 with a 
mounting device 41 is attached the lower end por- 
tion 29d of the body portion 29 of the main robot 9 
and to the second timing belt 40 with a mounting 
device 42 is attached the upper end portion 29t of 
the body portion 29 thereof, whereby the rotation of 
the main robot drive motor 36 causes the body 
portion 29 to move in the X directions. On the other 
hand, on the box bottom surface 35 of the second 
addition unit 3 is provided a subrobot drive motor 
43 whose rotation is transferred through a pulley 44 
and so on to a third timing belt 45 stretched 
adjacent the first timing belt 38 in parallel to the 
lower guid rails 33, 33a and 33b and further trans- 
ferred through through the pulley 44. a transmis- 
sion timing belt 46 stretched upwardly and down- 
wardly and so on to a fourth timing belt 47 
stretched adjacent the second timing belt in par- 
allel to the upper guid rails 32, 32a and 32b. The 
third and fourth timing belts 45 and 47 respectively 
extend from the left end portion of the second unit 
3 to the right end portion of the basic unit 1 . To the 
third timing belt 45 by means of a fixing device 48 
is attached the lower end portion 29d of the body 
portion 29 of the subrobot 17 and to the fourth 
timing belt 47 by means of fixing device 49 is 
attached the upper end portion 29t of the body 
portion 29 thereof, whereby the rotation of the 
subrobot drive motor 43 causes the body portion 
29 of the subrobot 17 to move in the X directions. 

The manipulators 31a and 31b of the main 
robot 9 and the manipulator 31c of the subrobot 17 
are driven by means of rise and fall timing belts 50 
and 50c in the Y directions. The rise and fail timing 
belts 50 and 50c are respectively positioned be- 
tween the upper end portions 29t and the lower 
end portions 29d of the body portions 29 and 
rotationalty driven by means of rise and fall drive 
motors 51 and 51c located on the lower end por- 
tions 29d. The pair of upper and lower manipula- 
tors 31a and 31b of the main robot 9 are arranged 
to be moved together with each other in the Y 
directions and are attached to the timing belt 50 by 
means of a fixing device, not shown. Similarly, the 
manipulator 31c of the subrobot 17 is attached to 
the timing belt 50c by means of a mounting device, 
not shown. In Rg. 3, references 52 and 52c repre- 
sent flexible lines for supply of a power to the main 
robot 9 and the subrobot 17 and transmission and 
reception of signals. 



Fig. 5 shows a detailed arrangement of one of 
the manipulators 31a and 31b of the main robot 9. 
The lower side manipulator 31b has the same 
structure as the upper side manipulator 31a and 

5 further the manipulator 31c of teh subrobot 17 has 
the same structure thereas, and therefore a de- 
scription will be made in terms of only the upper 
side manipulator 31a and the description for the 
other manipulators 31b and 31c will be omitted. 

w As illustrated in Figs. 5, 6, 7 and 8. on a base 
plate 53 of the manipulator 31a are guided and 
supported a chuck base 54 which is driven in the 
front and rear directions by means of a timing belt 
56 rotatable by a chuck base drive motor 55. 

75 Numeral 57 represents a fixing device for connec- 
tion the chuck base 54 to the timing belt 56. On the 
chuck base 54 are provided a pair of upper and 
lower chuck arms 58 and 59 for detachably chuck- 
ing the cassette 12. The upper chuck arm 58 has 

20 at substantial center portion of its end portion a 
chuck claw 58a and the lower chuck arm 59 has at 
both sides of its end portion a pair of chuck claws 
59a, 59a, so that the cassette is at the three end 
points chucked thereby. The upper and lower 

25 chuck arms 58 and 59 is at its base end portion 
pivoted by means of a shaft 60 so that they are 
openable and closable in the up and down direc- 
tion in response rotation of a cam 62 coming into 
contact with cam followers 63 and 64. Rotation of a 

30 chuck opening and closing drive motor 61 for driv- 
ing the cam 62 is transferred through a reduction 
device 65 and a gear train 66 to the cam 62. To 
the chuck base 54 is attached a bar code reader 
67 which is movable together with the chuck base 

35 54 forward ly and backward ly. The bar code reader 
67 has therein a CCD line sensor 70 for reading a 
bar code 69 indicated on the front surface 68 of the 
cassette 12 without scanning. The bar code 69 has 
information representing class numbers and so on 
40 registered in a data base and the bar code reader 
67 has a LED 71 for illumination of the bar code 
69. 

One block of the fixing type cassette storage 
case 6 of the basic unit 1 is used as a cassette 

46 changing portion 72 as illustrated in Rgs. 1 and 9. 
In the illustration, a left upper portion of the fixing 
type cassette storage case 6 is used therefor so as 
to arways allow exchange of the cassette 12 be- 
tween the external portion and the fixing type cas- 

so sette storage case 6. When the cassette 12 is 
exchanged therebetween, as shown in Rg. 9, the 
cassette changing portion 72 automatically ad- 
vances and further a glass-made slide door 73 
provided independently of the guard glass plate 4 

56 is opened automatically. 

Rg. 10 shows in detail the cassette changing 
portion 72 comprising a movable rack case 74 and 
a mechanism for forward and backward drive there- 
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of. A spacer 75 is interposed between the respec- 
tive cassette storage portions 13 of the movable 
rack case 74 so as to easily permit fingering for 
insertion and discharge of the cassette 12. Thus, in 
the movable rack case 74, the vertical pitch of the 
cassette storage portions 13 is great in order to 
allow the insertion and discharge of the cassette 12 
with a finger of a person, while the vertical pitch of 
the other cassette storage portions 13 and 21 can 
be set to a minimum since the insertion and di- 
scharge of the cassette 12 therefor are effected 
exclusively by means of the manipulators 31a. 31b 
and 31c, resulting in increase in the cassette stor- 
age number. 

A cz-shaped rack case supporting member 76 
is guided by a pair of upper and lower guid rails 
77, 78 to be movable forwardly and backwardly 
and is at its end portion attached to the movable 
rack case 74. Rotation of a rack case drive motor 
79 is transferred through a reduction gear 80 to a 
timing belt 81 whose rotation results in moving the 
rack case supporting member 76 and further the 
movable rack case 74 forwardly and backwardly. 
Numeral 82 depicts a mounting device for connec- 
tion between the timing belt 81 and the rack case 
supporting member 76. 

The above-mentioned slide door 73. as shown 
in Figs. 11 and 12, is openably and closably guid- 
ed along a pair of guide rails 85, 86 whose both 
ends are supported through slide fittings 84 by a 
frame 83 of the guard glass plate 4. On the upper 
side guide rail 85 are provided a drive sprocket 87, 
a driven sprocket 88 and a timing belt 89 rotated 
thereby, the timing belt 89 being coupled through a 
mounting device 90 to the slide door 73. A door 
drive motor 91 for driving the timing belt 89 is 
provided on a motor bracket 93 pivoted through a 
pivotal pin 92 on the box 5 body of the basic unit 1 
* and an output gear thereof is engaged with an 
input gear 95 which is in coaxial relation to the 
drive sprocket 87. On the upper and lower edges 
of the slide door 73 are provided guide rollers 96 
which are guided by the guide rails 85 and 86 to 
be rotationally moved and at the right end portion 
of the upper edge thereof is provided a cam fol- 
lower 97. This cam follower 97 is rotationally 
moved with it being kept to come into contact with 
a cam plate 98 fixedly secured to the back surface 
of the guard glass plate 4. This cam plate 98 is 
formed to have a configuration as shown in Fig. 1 1 
so that the surface of the slide door 73 and the 
surface of the guard glass plate 4 are on the same 
plane when the slide door 73 is in the closed state 
and the slide door 73 is encased at the back 
surface of the guard glass plate 4 when the slide 
door 73 is in the opening state. That is. when the 
slide door 73 is moved in the right direction to be 
opened, the slide door 73 is introduced to the back 



side by means of the action of the cam plate 98 
and this causes the upper and lower guide rails 85 
and 86 to be moved backwardly and further causes 
the motor bracket 93 to be rotated backwardly. 

s The entire guard glass plate 4 can be 

rotationally opened forwardly about an axis P 
shown in Fig. 12 and at this time the output gear 
94 and the input gear 95 are released from the 
engagement state. The door drive motor 91 is 

w appropriately placed in the basic unit box 5 so that 
the guard glass plate 4 can be smoothly opened 
and closed. 

Each rack 99 of the cassette storage portions 
13 and 20 of the fixing type cassette storage canse 
is 6 and the rotatable type cassette storage cases 
16a and 16b is constructed as shown in Fig. 13. 
The rack 99 Is composed of a bottom plate 100, 
both side plates 101. 101, and a back plate 102 
which are integrally made of a synthetic resin, the 
20 front side and upper side being opened. As shown 
in Fig. 14, the racks 99 are piled up so as to form 
the rack cases 21 and 19 and the bottom plates 
100 thereof act as partitions among the cassette 
storage portions 13 and 20. The front side open- 
25 ings of the racks 99 function as the cassette en- 
trance and exit ports 14 and 28 of the respective 
cassette storage portions 13 and 20. At the front 
end portion of each of the bottom plates 100 is 
provided a notch 103 for surely performing chuck- 
30 ing operations of the cassettes 12 by the manipula- 
tors 31a, 31b and 31c and a person finger. On the 
inside surfaces of the side plates 101 and 101 are 
provided positioning leaf springs 104 and 104. In 
addition, a protruded strip 105 is formed integrally 
35 forwardly and backwardly on a portion of each of 
the bottom plates 100 which is positioned at a little 
to the left side from the center thereof. 

The internal space of each of the racks 99, i.e., 
the space of each of the cassette storage priions 
40 13, 20, as shown *m Figs. 13 and 14, has a size 
suitable to encase a regular-sized cassette 12R 
(12). This cassette 12R, as shown in Figs. 15 and 
17, has at the front surface 68 the bar code 69 and 
has at both side surfaces notches 106, 106 to be 
45 engaged with the positioning leaf springs 104, 104 
and further has on its bottom surface a guide 
channel to be engaged with the protruded strip 
105. Thus, the regular-sized cassette 12R. as 
shown in Fig. 17, is restricted in the left and right 
so movements with the side plates 101, 101 and the 
protruded strip 105 and positioned in the forward 
and backward directions by means of the position- 
ing leaf springs 104. 104, resulting in location 
thereof in the cassette storage portions 13. 20. At 
55 this time, the front surface 68 of the regular-sized 
cassette 12R is at the substantially same position 
as the front end surface of the rack 99 and this 
position is the cassette storage reference position. 
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Here, the positioning leaf springs 104, 104 function 
to prevent the cassette 12R from dropping down 
and the protruded strip 105 acts as means for 
preventing the cassette 12R from being in reverse 
inserted into the cassette storage portion 13 or 20 
by means of engagement with the guide channel 

107 (as well as in a small-sized cassette which will 
be described hereinafter). 

It is also possible to encase small-sized cas- 
settes 12S (12) in the cassette storage portions 13, 
20. This cassette 12S. as shown in Figs. 16 and 
18. has indication of a bar code 69 at the front 
surface 68 and has at the left side surface a notch 

108 to be engaged with the positioning leaf spring 
104 and has on the bottom surface a guide channel 

109 to be engaged with the protruded strip 105. 
Therefore, the small-sized cassette 12S, as shown 
in Fig. 18. is restricted in the left and right move- 
ments by means of the left side plate 101 and 
protruded strip 105 of the rack 99 and positioned in 
the forward and backward directions by means of 
the positioning leaf spring 104 so as to be encased 
inthe cassette storage portion 13 or 20 with an 
excessive space being remained. The notch 108 is 
formed at the same position as the regular-sized 
cassette 12R and hence the front surface of the 
small-sized cassette 12S is positioned to be the 
cassette storage reference position similarly. 

As described above, both size cassettes 12R 
and 12S, as shown in Fig. 19, are respectively 
stored in the cassette storage portions 13. 20 with 
the left side and front side thereof with respect to 
the cassette storage portions 13, 20 being set as 
reference positions L and F and therefore the bar 
codes 69 of regular-and small-sized cassettes 12R. 
12S are at the same position. On the other hand, 
when encased to cassette insertion portions 109 of 
the VTR set 7. as shown in Fig. 19, the left sides 
and rear sides of the cassettes 12R and 12S are 
set to reference positions I and r. 

Fig. 20 is a control block diagram of an auto- 
matic video tape cassette exchanging system. In 
an operation station 1 1 0 are inputted the data base, 
program, edit program, time difference broadcast- 
ing program and so on which are indicated on its 
display portion. The data is printed out by means 
of printer 111 and a bar code label and so on are 
produced by a label printer 112 and the operation 
station 110 is coupled through a network to opera- 
tion stations 110a, 11 0b of remote places. The 
operation station 110 supplies and receives signals 
to and from a sequence controller 113. The se- 
quence controller 113. for sequential control, is 
coupled to an image switching device (switcher) 
115, a character generator 116, the video decks 7a 
to 7e the VTR set 7 and robot controller 8a en- 
cased in the controller box 8. 

The robot controller 8a, as shown in Fig. 21. 



has a memory board 125. a motor control board 
117, an I/O board 118, a communication board 119, 
a key control board 120 and a CUP board 122 
coupled thropugh a bus 121 thereto. To the key 

5 control board 120 is coupled an operating panel 
123 and to the communication board 119 is coup- 
led the bar code reader 67. 

The robot controller 8a is coupled through the 
motor control board 117 and the I/O board 118 to 

w motor divers 124, a VRT status display 126, an 
operation panel 127 and a manual operation box 
128 so as to control them and receive signals 
therefrom. The motor drivers 124 control rotations 
of the following motors: 

;5 1) main robot drive motor 36 for X-dlrection 

movement and positioning of main robot 9; 

2) main robot rise and fall drive motor 51 for 
Y-direction movement and positioning of main ro- 
bot 9: 

20 3) subrobot drive motor 43 for X-direction 

movement and positioning of subrobot 17; 

4) subrobot rise and fall drive motor 51c for 
Y-direction movement and positioning of subrobot 
17; 

25 5) case drive motor I 27a for rotation and 

positioning of rotational angle e of rotatable type 
cassette storage case 1 6a of first addition unit 2; 

6) case drive motor II 27b for rotation and 
positioning of rotational angle 9 of rotatable type 

30 cassette storage case 16b of second addition unit 
3; 

7) chuck base drive motor 55 for advance 
movement and positioning ofmanipulators 31a, 31b 
and 31c; 

35 8) chuck opening and closing drive motor 61 

for opening and closing movement of manipulators 
31a, 31b and 31c; 

9) rack case drive motor 79 for forward and 
backward movement (of movable rack case 74) in 

40 cassette changing portion 72; and 

10) door drive motor 91 for opening and 
closing movement of slide door 73 in front of 
cassette changing portion 72. 

Of these motors, the robot drive motors 36 and 
46 43, rise and fall drive motors 51 and 51c and case 
drive motors 27a and 27b respectively have en- 
coders 36e, 43e, 51 e. 51 f, 27e, 27f so as to allow 
detection of the rotational positions thereof. Fur- 
thermore, position sensors of detecting the posi- 
so Hons of bodies driven by the motors other than the 
door drive motor 91 are provided at predetermined 
positions. More specifically, the X-direction position 
of the main robot 9 is detectBd by means of 
position sensors 36p, 36q, 36r. 36s, 36t, 36u and 
55 the Y-direction position thereof is detected by posi- 
tion sensors 51p. 51q, 51r. Similarly, the X-direc- 
tion position of the subrobot 17 is detected by 
means of position sensors 43p, 43 q. 43r, 43s, 43t 
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43u and the Y-direction position thereof is detected 
by position sensors 51s. 51t. 51u. Furthermore, the 
e-direction positions of the dirst and second addi- 
tion units 2 and 3 are detected by means of 
position sensors 27p, 27q, 27r, 27s. 27t. 27u and 
position sensors 27v. 27w, 27x, 27y, 27z. 27n. In 
addition, the positions in the forward and backward 
directions of the manipulators 31a. 31b, 31c are 
detected by means of position sensors 55p. 55q 
and the positions on the opening and closing 
movements thereof are detected by means of posi- 
tion sensors 61 p, 61 q. respectively. Furthermore, 
the forward and backward position of the movable 
rack case 74 is detectd by means of position 
seniors 79p, 79q. 79r, 79s. the opening and clos- 
ing movement of the slide door 74 is effected 
under control of the robot controller 8a, while the 
opening and closing is performed in response to 
manual operations of an open switch 91 p or a 
close switch 91 q. 

A description will hereinbelow be made in 
terms of the normal automatic exchanging oper- 
ations of the main robot 9 and the subrobot 17 
controlled by the above-mentioned control means. 

The main robot 9 normally reciprocates be- 
tween between the fixing type cassette storage 
case 6 and the VTR set 7 and performs the cas- 
sette exchanging works with the pair of upper and 
lower manipulators 31a and 31b taking over a por- 
tion of the work. As illustrated in Fig. 22. in a first 
step ©. in order to pick out a cassette 12, to be 
used subsequently, from a selected one of the 
cassette storage portions 13 of the fixing type 
cassette storage case 6, the main robot 9 moves 
the X-Y directions so that the lower side manipula- 
tor 31b is positioned to face the cassette storage 
portion 13. The chuck arms 58 and 59 of the lower 
side manipulator 31b chuck and take out the next 
used cassette 12 in the cassette storage portion 13 
in accordance with a series of operations. In a 
second step ® . the main robot 9 moves in the X-Y 
directions to cause the cassette 12 to be trans- 
ferred to the VRT set 7. In a third step © . as 
shown in (1) of Fig. 23. the main robot 9 is posi- 
tioned in the X-Y directions so that the upper side 
manipulator 31a faces the cassette insertion portion 
109 of a video deck (for example, 7a) for encasing 
the use-ended cassette 12. Thereafter, the chuck 
arms 58 and 59 of the upper side manipulator 31a 
advance and are opened and closed to hold the 
cassette 12 and go back so as to derive the 
cassette 12 from the cassette insertion portion 109 
((2) and (3) of Fig. 23). 

In a fourth step @. in order to insert into the 
video deck 7a the cassette 12 held by the lower 
side manipulator 31b, the main robot 9 slightly 
moves upwardly so that the manipulator 31b is 
positioned to be in the opposed relation to the 



cassette insertion portion 109 ((4) of Ftg. 23). The 
chuck arms 58 and 59 of the lower side manipula- 
tor 31b advance and open after insertion of the 
cassette 12 into a predetermined position of the 

5 cassette insertion portion 109 and then go back (- 
(5). (6) of Fig. 23). 

In a fifth step © after the cassette exchange 
on the VTR set 7, the main robot 9 moves in X-Y 
directions in order to transfer the use-ended cas- 

w sette 12 to a selected cassette storage portion 13 
of the fixing type cassette storage case 6. In a sixth 
step ©. the main robot 9 is positioned in the X-Y 
directions so that the upper side manipulator 31a 
faces the selected cassette storage portion 13. The 

15 chuck arms 58 and 59 of the upper side manipula- 
tor 31a return the cassette 12 to the cassette 
storage portion 13 in accordance with a series of 
operations and then go back to the original posi- 
tion. Thereafter, the main robot 9 moves in the X-Y 

20 directions so as to return to the first step 1 state. 
Since it is better that the moving distance of the 
main robot 9 from the sixth step 6 to the first step 
1 is as short as possible, in the sixth step, the 
cassette storage portion 13 with a space to which 

25 the cassette 12 returns may be selected to be as 
close to the cassette storage portion 13 from which 
the cassette 12 is derived in the first step 1 as 
possible. 

As described above, the upper side manipula- 

30 tor 31a of the main robot 9 functions to take out the 
cassette 12 from the VTR set 7 and returns it to 
the fixing type cassette storage case 6 and, on the 
other hand, the lower side manipulator 31b func- 
tions to take out the cassette 12 from the fixing 

35 type cassette storage case 6 and to insert it into 
the VRT set 7. As a result the cassette exchanging 
work of the main robot 9 in the fixing type cassette 
storage case 6 and the VTR set 7 can be succes- 
sively effected, thereby resulting in shortening the 

40 cassette exchanging time. Here, it is also possible 
thatthe functions of the upper side and lower side 
manipulators 31a and 31b are in reverse. 

The subrobot 17 normally reciprocates be- 
tween the ratatable type cassette storage cases 

45 16a, 16b and specific cassette storage portions 
(which will hereinafter be refered to as intermediate 
stations) 13m, 13n of the fixing type cassette stor- 
age case 6 so as to perform the cassette exchang- 
ing operation. The intermediate stations, as shown 

so in Fig. 9, are provided at the left side of the fixing 
type cassette storage case 6, i.e., at a place clos- 
est to the rotatable type cassette storage cases 
16a. 16b and comprises an "OUT* intermediate 
station 13m and an "IN" intermediate station 13n. 

55 The subrobot 17 has only the manipulator 31c and 
operates as shown in the left side of Fig. 24. In a 
first step CD', a cassette 12 to be used next is 
taken out from a selected cassette storage portion 
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20 of the ratatable type cassette storage cases 
16a, 16b. At this time, until the subrobot 17 
reaches a predetermined position in the X-Y direc- 
tions, the ratatable type cassette storage cases 
16a, 16b rotated to a predetermined position to s 
determine the 8 position. In the first step ©\ as 
described above, the cassette 12 is picked up from 
the cassette storage portion 20 which is deter- 
mined on the basis of the three coordinate data, 
i.e., X, Y, e. Thereafter, in a second step ®', the to 
cassette 12 is carried toward the "OUT" intermedi- 
ate satation 13m. 

In a third step (3)', the cassette 12 is inserted 
into the "OUT" intermediate station 13m, and in a 
fouth step @\ a cassette 12 is derived from the rs 
"IN" intermediate station I3n, and in a fifth step © 
\ the cassette 12 is carried toward a selected 
cassette storage portion 20 of the rotatable type 
cassette storage cases 16a, 16b. In a sixth step © 
\ the cassette 12 is inserted into the specific cas- 20 
sete storage portion 20 determined in accordance 
with X, Y, and 0. 

The above-described operation of the subrobot 
17 is effected only in the case that it is required to 
insert the cassette 12 in the rotatable type cas- 25 
settes torage cases 16a, 16b into the VTR set 7. In 
this case, as shown in the right side of Fig. 24, the 
main robot 9 takes out the cassette 12, which is 
carried to the w OUT w intermediate station 13m by 
means of the subrobot 17, and sets it to the VTR 30 
set 7(®— ® in Rg. 24) and pick up the use-ended 
cassette 12 from the VTR set 7 and returns it to 
the tt IN n intermediate station I3n (©—© in Rg. 
24). the cassette 12 backed to the "IN W intermedi- 1p 
ate station I3n, as described above, is taken out by 35 
the subrobot 17 and then brought back to the 
rotatable type cassette storage cases 16a, 16b. 

As described above, normally, the cassette ex- 
change between the rotatable cassette storage 
cases 16a. 16b and the VTR set 7, as shown in 40 
Fig. 24. is performed in accordance with a path of 
@'-*®—©—®^0 and a path of ©^ 

In case that the main robot 9 or the subrobot 
17 malfunctions, the cassette exchanging system 45 
of this embodiment is arranged such that one robot 
can compensate for the other robot. This com- 
pensating function will be described hereinbelow. 

The failures of the main robot 9. for example, 
includes faulty movement of the main robot 9 in so 
the X-Y directions, faulty positioning of the main 
robot 9 in the X-Y directions, poor chuck function, 
faulty bar code reader 67 and so on which may be 
deteected by means of encoders 36e. 57e, position 
sensors 36p, 51 p. 55p, 61 p. excessive current de- ss 
tectors of the motors 36, 51 55, 61 and so on, the 
presence or absence of abnormality thereof being 
decided in the robot controller 8a. The failures of 



the subrobot 17 may includes the similar cases 
and be similarly decided in the robot controller 8a. 

When the control means has decided that the 
main robot is not in the normal state (detailed in 
Fig. 26), control is performed such that the main 
robot 9 backs to the right side of the robot moving 
space 10 and the subrobot 17 is set to be movable 
over the overall robot moving spaces 10, 10a and 
10b so that, as shown in Rg. 25, only the subrobot 
17 performs the cassette exchange for the overall 
regions. More specifically, in a first step <D, the 
subrobot 17 takes out a use-ended cassete 12 from 
a selected cassette insertion portion 109 of the 
VTR set 7, and in a second step ©. this is 
transferred to the selected empty cassette storage 
portion 13, 20 of all of the cassette storage cases 
6, 16a, 16b, and in a third step ®, the cassette is 
inserted into the cassette storage portion 13. 20 for 
returning. In a fourth step ® , the subrobot 17 
moves toward the cassette storage portion 13, 20 
in which a cassette 12 to be used subsequently is 
encased and takes out it Therafter, in a fifth step 
© , the subrobot 17 starts to move toward the 
cassette insertion portion 109. and in a sixth step 
© , the cassette 12 is inserted into the cassette 
insertion portion 109. resulting in completion of a 
series of processes. 

As described above, when the main robot 9 is 
in an abnormal state, only the subrobot 17 with the 
single manipulator 31c performs the overall cas- 
sette exchanging operation and therefore the sub- 
robot 17 is required to go and return between the 
VTR set 7 and the cassette storage cases 6. 16a 
and 16b during a time period from the taking-out of 
the use-ended cassette 12 from the VTR set 7 to 
insertion of the next used cassette 12 thereinto, 
resulting in taking a long time. However, this sys- 
tem has an advantage in that the cassette ex- 
change can be continued without stopping the sys- 
tem irrespective of abnormality of the main robot 9. 

When the control means has decided that the 
subrobot 17 is not in the normal state, the subrobot 
17 is retreated to the left end portion of the robot 
moving space 10b and the main robot 9 is set so 
as to be movable over the overailrobot moving 
spaces 10, 10a and 10b to perform the cassette 
exchange for all the regions. In this case, while the 
main robot 9 basically operates as well as in the 
case of Rg. 22, the movement range thereof re- 
sults in covering the robot moving spaces 10a and 
10b of the first and second addition units 2 and 3. 
Thus, irrespective of abnormality of the subrobot 
17, the cassette exchange can be continued with- 
out stopping the system. 

In case that one of the pair of the upper and 
lower manipulators 31 a and 31b of the main robot 
9 malfunctions, the cassette exchange system of 
this embodiment can compensate therefor. This 
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compensating function will be described herein- 
below. The failures of the manipulators 31a and 
31b includes faulty chuck function, faulty detection 
of the bar code and so on. and more specifically 
the faulty chuck function being, for example, faulty 
forward and backward drive of the chuck base 54 
owing to failure of the chuck base drive motor 55 
or the like, faulty opening and closing drive of the 
chuch arms 58, 59 due to failure of the chuck 
opening and closing drive motor 61. and so on. and 
the faulty detection of the bar code being, for 
example, bad attachment position of the bar code 
reader 67 and failure of parts thereof. These fail- 
ures can be detected by means of position sensors 
55p. 61 p and so on and the excessive current 
detection of the motors 55. 61 and the presence or 
absence thereof is determined in the robot control- 
ler 8a. 

When the decision of the control means is that 
one manipulator (for example, the upper side ma- 
nipulator) 31a is not in the normal condition, the 
other manipulator (for example, the lower side ma- 
nipulator) 31b is controlled so as to perform the 
cassette exchanging operation by itself. Therefore, 
while the main robot 9 is normally controlled so as 
to perform the processes shown in Fig. 22, when 
resulting in the decision that the upper side ma- 
nipulator 31a malfunctions, the upper side manipu- 
lator 31a is not used but only the lower side 
manipulator 31b is used and the movement locus 
of the main robot 9 is controlled so as to be 
coincident with that of the subrobot 17 of Rg. 25 
(provided that the moving range of the main robot 
is basically limited to within the robot moving^ 
space 10 of the basic unit 1). 

Rg. 26 is a flow chart showing detailed control 
procedures for the compensating functions be- 
tween the main robot 9 and the subrobot 17 and 
the compensating functions between the manipula- 
tors 31a and 31b. In a step 1. a decision is made in 
order to check whether the main robot 9 is in the 
normal state or not. and in a step 2. a decision is 
made regarding whether the cassette exchange is 
required between the addition units 2. 3 and the 
VTR set 7, and in a step 3, a decision is made 
regarding whether the subrobot 17 is in the normal 
state or not When resulting in the decisions that 
the main robot 9 and the subrobot 17 are in the 
normal states respectively and the the cassette 
exchange is required therebetween, a step 4 is 
executed to effect the above-metnioned cooperat- 
ive works of the both robots 9 and 17. On the other 
hand, the when the main robot is in the normal 
condition but the cassette exchange for the addi- 
tion units 3 is not required or the subrobot 17 is 
not in the normal state, a step 5 is executed so as 
to perform the previously descirbed processes by 
only the main robot 9. 



In the step 1 . in the case that the main robot 9 
is not in the normal state, in steps 6. 7 and 8. the 
cause thereof is checked. When the upper side 
manipulator (upper chuck) 31a and the lower side 

5 manipulator (lower chuck) 31b are respectively in 
the normal states and when the X-Y movement of 
the main robot 9 is not in the normal condition, a 
step 9 is executed to check whether the subrobot 
17 is in the normal condition. When it is in the 

w normal state, a step 10 follows to perform the 
above-mentioned processes by only the subrobot 
17. When in the step 9. the subrobot 17 is not the 
normal state or the main robot 9 malfunctions due 
to cause other than the causes checked in the 

75 steps 6. 7 and 8. a step 11 follows to stop the 
whole system. 

When, in the steps 6 and 7. one of the manipu- 
lators 31 a and 31b is decided to be in the ab- 
normal state and when, in a step 12. the cassette 

20 exchange on the addition units 2, 3 is not required, 
a step 14 is executed to perform the cassette 
exchange on the main robot 9 by only the other 
manipulator 31a or 31b. When in the step 12 the 
cassette exchange on the addition units 2, 3 is 

25 required and when in the step 13 the subrobot 17 
is in the normal state, in a step 15. the cooperative 
works of the main robot 9 and the subrobot 17 is 
effected using only the one manipulator 31a or 
31b. 

30 Rg. 27 is a flow chart of the cooperating opera- 

tion of the both the robots on the above-metnioned 
step 4. Although the basic cooperative works of 
both the robots 9. 17 has been already described 
with reference to Rg. 24. an additional description 
as will be made hereinbelow with reference to the flow 
chart of the Rg. 27. The main robot 9 operates in 
accordance with steps 20 through 29. The step 20 
is executed to check the presence or absence of 
requirement of the cassette exchange. If not. the 
40 main robot 9 moves to the standby position (step 
28) and waits for the cassette exchange require- 
ment In response to the cassette exchange re- 
quirement, the step 21 is executed to check wheth- 
er the subrobot 17 has encased a cassette 12 into 
45 the "OUT* intermediate station 13m. In response to 
completion of the encasing thereof, the step 22 is 
executed so as to cause the cassette 12 to be 
taken out from the "OUT" intermediate station 
13m. In the step 23. it is checked whether a 
so cassette 12 is present in a predetermined cassette 
insertion portion 109 of the VTR set 7. If not, the 
step 29 is executed such that the subrobot 17 
inserts the cassette 12 thereinto, and the oper- 
ational flow returns immediately after the insertion. 
55 When in the step 23 the cassette 12 is present in 
predetermined cassette insertion portion 109 of the 
VTR set 7. the steps 24 and 25 are executed so as 
to perform the cassette exchange for the VTR set 
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7. Subsequently, the step 26 is executed to check 
whether the subrobot 17 has derived the cassette 
12 from the "IN" intermediate station 13n. In re- 
sponse to the deriving of the cassette 12, the step 
27 is executed so that the main robot 9 returns the 
cassette 1 2 to the "IN" intermediate station I3n 
and the operational flow returns to the initial step 
20. 

On the other hand, the subrobot 17 operates in 
accordance with steps 30 through 37. When in the 
step 30 is made the decision that the cassette 
exchange is not required, control jumps to the step 
34. If required, operations of the steps 31 to 33 are 
performed such that the cassette 12 is taken out 
from the rotatable type cassette storage case 16a 
or 16b and transferred and inserted to the "OUT" 
intermediate station 13m. The step 32 follows to 
check the operation of the main robot 9. In the step 
34, it is checked that the main robot 9 has returned 
the cassette 12 to the "IN" intermediate station 
I3n. If not, the step 37 is executed such that the 
subrobot 17 moves to the standby position, and 
thereafter the operational flow returns to the initial 
step 30. If the cassette 12 has been returned 
thereto, the steps 35 and 36 are executed such 
that the cassette 12 is derived from the "IN w inter- 
mediate station 13n and restored to the rotatable 
type cassette storage case 16a or 16b, and the 
operational flow then returns to the step 30. 

Fig. 28 is a flow chart showing the processes 
of the main robot 9 itself in the above-metnioned 
step 5. Although this has been already and ba- 
sically described with reference to Fig. 22, an addi- 
tional description will be made hereinbelow with 
reference to the flow chart of Fig. 28 (Fig. 22 
shows only the operation in the basic unit 1 , but it 
is also appropriately for the overall regions). Of the 
steps of the flow chart of Fig. 28, the description of 
steps 40, 42. 43 and 44 described already with 
reference to Rg. 22 will be omitted for brevity. In a 
step 41. it is checked whether a cassette 12 is 
present in the predetermined cassette insertion 
portion 109 of the VTR set 7. If absent, control 
goes to a step 45 in which the cassette 12 is 
inserted into the VTR set 7, and the operational 
flow returns immediately after the insertion thereof. 

Fig. 29 is a flow chart showing the operation of 
the subrobot 17 by itself in the above-mentioned 
step 10. Although the basic description has been 
already made with reference to Fig. 25. an addi- 
tional description will be made with reference to the 
flow chart of the Fig. 29 (this is similar to the 
single-handed work of the main robot 9 using one 
of the manipulators 31a and 31b in the above- 
described step 15). Of the steps of the flow chart of 
Rg. 29, the description of steps 51 through 54 
described with reference to Rg. 25 will be omitted 
for brevity. In a step 50. it is checked that a 



cassette 12 is present in a predetermined cassette 
insertion portion 109 of the VTR set 7. If absent, 
control jumps to the step 53 in which a cassette 12 
is taken out from the cassette storage case 16a, or 
5 16b. 

Subsequently, control of inserting and unload- 
ing of the cassette 12 into and from the VTR set 7 
by means of the manipulators 31a, 31b and 31c 
will be described hereinbelow with reference to 
10 Figs. 30 and 31. Since, as described above, the 
regular-sized cassette 12R and the small-sized 
cassette 12S are repectively encased in the cas- 
sette insertion portion 109 of the VTR set 7 on the 
basis of the rear side reference r (Rg. 19), the front 
75 surface positions of the both cassettes 12R and 
12S are different from each other as shown in (R3) 
and (S4) of Rg. 30, and further it should be consid- 
ered that the the manners for preventing the inter- 
ference between a front wall 129 of the cassette 
20 insertion portion 109 and the chuck arm claws 58a, 
59a are different from each other. (R1) to (R3) of 
Fig. 30 shows the procedure of inserting the 
regular-sized cassette 12R into the cassette Inser- 
tion portion 109. That is, the cassette 12R is in- 
25 serted up to the intermediate position with it being 
held by means of the pair of upper and lower 
chuck arm claws 58a and 59a (the state of R1) and 
the chuck arm claws 58a and 59a are slightly 
opened at that position so as to release the cas- 
30 sette 12 from the holding (the state of R2) and then 
the cassette 12R is inserted up to the final position 
with it being pushed by means of protruded por- 
tions 58b, 59b of the chuck arm claws 58a, 59a 
(the state of R3). 
35 On the other hand. (S1) to (S4) of Rg. 30 show 

the procedure of inserting the small-sized cassette 
12S into the cassette insertion portion 109. That is. 
the cassette 12S is inserted up to an intermediate 
position with it being held by the pair of upper and 
40 lower chuck arm claws 58a, 59a (the state of S1) t 
and the chuck arm claws 58a, 59a are completely 
opened at that position so as to release the cas- 
sette 12S from the holding and goes back there- 
after (the state of S2), and the manipulators 31a, 
46 31b, 31 c are entirely and slightly moved upwardly 
so that the lower chuck arm claw 59a face the front 
surface of the cassette 12S (the state of S3), and 
then the cassette 12S is pushed by an end portion 
of the lower chuck arm claw 59a so as to reach the 
so final position (the state of S4). 

(R1) and (R2) of Rg. 31 show the steps of 
taking out the regular-sized cassette 12R from the 
cassette insertion portion 109. In this case, the 
cassette 12R is introduced to a predetermined po- 
55 srtion by the VTR set 7 and may be taken out 
therefrom with it being held by the pair of upper 
and lower chuck arm claws 58a, 59a 

(S1) through (S4) of Rg. 31 show the steps of 



13 



BNSDOCID: <EP 028816SA2_L> 



25 



0 288 165 



26 



taking out the small-sized cassette 12S from the 
cassette insertion portion 109. The cassette 12S is 
initially introduced to a predetermined position by 
the VTR set 7 and then held by means of the pair 
of upper and lower chuck arm claws 58a, 59a. In 
the case of the small-sized cassette 12S. the pro- 
jecting amount thereof with respect to the front wail 
129 cannot be great and hence the cassette 12S is 
shallowly held by means of chuck arm claws 58a, 
59a. resulting in difficulty being encountered to 
transfer the cassette 12S to the other position (the 
state of S1). Therefore, after the cassette 12S is 
taken out slightly by the chuck arm claws 58a, 59a, 
the cassette 12S is once released and then held 
again thereby so that the depth of holding be- 
comes deep (the states of S2 and S3), and .there- 
after the cassette 12S is completely taken out from 
the cassette insertion portion 109 (the state of S4). 

Although the inserting and discharging opera- 
tion of the cassette 12 into and from the cassette 
storage cases 6, 16a, 16b by means of the manipu- 
lators 31a. 31b. 31c is varied in accordance with 
the cassette 12 being the regular-sized cassette 
12R or being the small-sized cassette 12S (see 
Hg. 19), the basic operations therefor are the same 
as the case of Fig. 30 (R1) to (R3) and Fig. 31 
(R1)to (R2). 

The cassette changing portion 72 of the fixing 
type cassette storage case 6 can go and back 
during the operation of the main robot 9 and the 
slide door 73 is openable and closable in associ- 
ation therewith. 

Fig. 32 is a flow chart showing control of the 
cassette changing portion and the slide door in the 
normal state (on cooperative movements of both 
the robots). In a step 60, it is checked whether or 
not the open switch 91 p is turned on, and in steps 
61 and 62, it is checked whether or not the main 
robot 9 is in the interference region (moving locus 
portion of the changing portion 72, i.e., front space 
thereof) or whether it reaches the region within a 
predetermined time period (for example, 3 min- 
utes), and in a step 63, it is checked whether the 
subrobot 17 is in the interference region. In order 
to take out an unnecessary cassette 12 from the 
cassette changing portion 72 and supply a new 
cassette 12, when the open switch 91 p is turned 
on, in the case that the main robot 9 is not in the 
interference region and it is not expected that it 
reaches there and the subrobot 17 is not in the 
interference region, a step 65 is executed so as to 
subtract a sefety time from the remaining time until 
the main robot 9 subsequently reaches the interfer- 
ence region which the resultant time is set to a 
timer, and a series of processes of steps 65 to 68 
are executed thereafter. That is, the movable rack 
case 74 of the cassette changing portion 72, as 
shown in Fig. 10, advances from a backing position 



B to an intermediate position M (step 66). At this 
intermediate position an end portion of the movable 
rack case 74 comes into close to the back surface 
of the slide door 73. Thereafter, the slide door 73 is 

s opened (step 67). In response to complete opening 
of the slide door 73, the movable rack case 74 
further advances to reach an advance position F so 
that a portion thereof is projected to the outside of 
the basic unit box 5 (step 68), resulting in safety 

to and easy exchange of the cassette 12 with person 
handling. 

Irrespective of turning-on of the open switch 
91 p, when the main robot 9 is in the interference 
region and is expected to reach there within a 
75 predetermined time period, a time-comsumption is 
effected until the state is varied (steps 61 and 62). 
Furthermore, when the subrobot 17 is in the inter- 
ference region, it is moved back to the outside of 
the interference region (steps 63 and 64). In a 
20 subsequent step 69, a decision is made in terms of 
whetehr the close switch 91 q is turned on. If not. a 
step 70 is executed to check whether the timer is 
counted up and, if not completed, followed by the 
step 69. When in the step 65 the timer set time is 
25 elapsed and the counting is terminated, control 
goes to steps 71 and 72 to set a second timer and 
generate an alarm to demand the turning-on of the 
close switch 91 q (it is also possible to use the first- 
mentioned timer as the second timer). When in a 
ao step 73 a decision is made in terms of the second 
timer being not counted completely, a step 74 is 
executed to again check whether or not the close 
switch 91q is turned on. If not, control returns to 
the step 73. When the close switch 91 q is not 
35 turned on irrespective of a predetermined time 
period (for example 20 seconds) being elapsed 
after the second timer is set, the step 73 is ex- 
ecuted to determine the fact that the second timer 
is completed and a step 76 is executed to urgently 
40 stop the robots. On the other hand, when the close 
switch 91 q is turned on until the second timer is 
counted completely, a step 75 is executed to stop 
the alarm, followed by a step 77. When in the 
steps 69 or 74 the close switch 91 q is turned on, in 
45 the step 77, the movable rack case 74 initially 
moves back from the advance position F to the 
intermediate position M, and in a step 78 the slide 
door is closed. In response to the complete closing 
thereof, a step 79 is executed such that the mov- 
so able rack case 74 moves back from the intermedi- 
ate position M to the back .position R. resulting in 
returning to the initial state. 

The bar-code reader 67. on the initialization of 
the system and the like, reads the bar codes of the 
55 cassettes 12 stored in the cassette storage portions 
13, 20 of ail of the cassette storage cases 6. 16a 
and 16b and supplies the information thereof 
through the robot controller 8a to the operating 
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station 110, the information being stored therein. 
Furthermore, the bar-code reader 67, on taking-out 
of the cassette 12, checks whether the cassette 12 
is identical with one with content instructed by the 
operating station 110. The bar code reader 67 is 
attached to the chuck base 54 and movable to- 
gether with the chuck arms 58 and 59, while the 
reading is performed with it advancing a predeter- 
mined distance so that the distance to the bar code 
69 becomes constant. Since the regular-sized cas- 
sette 12R and the small-sized cassette 128 are 
according to the front side reference F as shown in 
Fig. 19. it is possible to accurately and easily 
perform the reading of the bar code 69 by the bar 
code reader 67. 

Fig. 33 shows a state that the automatic cas- 
sette exchange is effected using only the basic unit 
1 . In this case, each of the first and second timing 
belts 38 and 40 has a length close to the width of 
the basic unit 1 and driven sprockets 130 and 131 
therefor are respectively supported by bearings 
132 and 133. 

In the embodiment, although it is required that 
the first and second timing belts 38 and 40 are 
changed in accordance with the change between 
the case that only the basic unit 1 is used and the 
case that the addition units 2, 3 are connected 
thereto, the other parts can be used as it is. If the 
main robot 9 and the subrobot 17 are respectively 
arranged so as to move in the X directions by 
means of self-advancing motors attached to the 
body portions 29. the echange of the timing belts is 
not necessary, resulting in easier connection there- 
of. 

Although in the main robot 9 ahs the pair of 
upper and lower manipulators 31a and 31b and the 
subrobot 17 has the single manipulator 31c, it is 
also appropriate that both the robots respectively 
have pair of manipulators or have single manipula- 
tors. 

Furthermore, although in the embodiment the 
intermediate stations for delivery between the main 
robot 9 and the subrobot 17 are determined to be 
specific cassette storage portions 13m, 13n of the 
cassette changing portion 74, the present invention 
is not limited to this and it is also appropriate that 
they are at the other specific places or at un- 
specific places. 

It should be understood that the foregoing re- 
lates to only a preferred embodiment of the 
present invention, and that it is intended to cover 
alt changes and modifications, of the embodiments 
of the invention herein used for the purposes of the 
disclosure, which do not constitute departures from 
the spirit and scope of the invention. 



Claims 

1. A cassette exchanging system for exchang- 
ing a cassette to be loaded to information 

5 recording/reproducing means, comprising: 

basic unit means including a housing and a 
fixing type cassette storage case having a number 
of cassette encasing portions for encasing a num- 
ber of cassettes and placed in said basic unit 

to housing, said information recording/reproducing 
means being placed in said basic unit housing so 
as to be arranged in line with said fixing type 
cassette storage case to form a robot moving 
space at the front side portion of said basic unit 

75 housing, each of said number of cassette encasing 
portions having an entrance and exit port for said 
cassette which is positioned to face said robot 
moving space formed at the front side portion 
thereof; 

20 robot means movably provided in said robot 

moving space of said basic unit means so as to 
perform cassette exchanging operation between 
said information recording/reproducing means and 
said fixing type cassette storage case; and 
25 control means for controlling said robot means, 

wherein said basic unit means is arranged so 
as to be selectively and detachably coupled to 
addition unit means having a housing and at least 
one rotatable type cassette storage case placed In 
30 said addition unit housing so as to form a second 
robot moving space at the front side portion of said 
addition unit housing to establish a communication 
with said first-mentioned robot moving space of 
said basic unit means whereby said robot means is 
35 movable between said first and second robot mov- 
ing spaces to allow the cassette exchange between 
said information recording/reproducing means and 
said fixing type cassette storage case or said rotat- 
able type cassette storage case when said addition 
40 unit means is coupled to said basic unit means. 

2. A cassette exchanging system as claimed in 
claim 1 , wherein said control means is placed In a 
space formed at the back of said fixing type cas- 
sette storage case. 
45 3. A cassette exchanging system as claimed in 

claim 1 or 2. wherein a predetermined portion of 
said fixing type cassette storage case is used for 
the cassette exchange between said information 
recording/reproducing means and said rotatable 
so type cassette storage case of said addition unit 
means, a predetermined cassette in one cassette 
encasing portion of said rotatable type cassette 
storage case being once transferred to said cas- 
sette encasing portion of said predetermined por- 
55 tion of said fixing type cassette storage case and 
then transferred to said information 
recording/reproducing means, and said predeter- 
mined cassette being transferred to said cassette 
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encasing portion of said predetermined portion 
thereof after derived from said information 
recording/reproducing apparatus and then trans- 
ferred so as to return to said cassette encasing 
portion of said rotatable type cassette storage 
case. 

4. A cassette exchanging system as claimed in 
claim 1 . 2 or 3. wherein said first and second robot 
moving spaces of said basic unit means and addi- 
tion unit means have respectively guide rails for 
guiding said robot means which are placed on 
bottom surfaces of said basic unit housing and 
addition unit housing and which are coupled to 
each other when said addition unit means is coup- 
led to said basic unit means so that said robot 
means is movable between said first and second 
robot moving spaces along said guide rails thereof. 

5. A cassette exchanging system for perform- 
ing exchange of cassettes to be loaded to informa- " 
tion recording/reproducing means, comprising: 

housing means in which said information 
recording/reproducing means are to be placed; 

cassette storage means placed in said housing 
means so that it is arranged to be in line with said 
information recording/reproducing means so as to 
form a robot moving space at the front side portion 
of the housing means; 

first robot means provided in said robot 
moving space so as to perform the cassette ex- 
change between said information 
recording/reproducing means and a first cassette 
encasing portion of said cassette storage means 
which is closer to said information 
recording/reproducing menas; and 

second robot means provided in said robot 
moving space so as to perform the cassette ex- 
change between said information 
recording/reproducing means and a second cas- 
sette encasing portion of said cassette storage 
means which is placed away from said information 
recording/reproducing means as compared with 
said first cassette encasing portion thereof. 

6. A cassette exchanging system as claimed in 
claim 5, wherein said first and second robot means 
are movable with they being guided along a com- 
mon guide rail provided in said housing means. 

7. A cassette exchanging system for perform- 
ing exchange of cassettes to be loaded to informa- 
tion recording/reproducing means, comprising: 

housing means in which said information 
recording/reproducing means are to be placed; 

cassette storage means having a plurality of 
cassette encasing portions and being placed in 
said housing means so that it is arranged in line 
with said information recording/reproducing means 
so as to form a robot moving space at the front 
side portion of the housing means; 

robot means comprising a main robot and a 



subrobot which are provided in said robot moving 
space of said housing means so as to perform the 
cassette exchange between said information 
recording/reproducing menas and said cassette 

s storage means: 

checking means for checking whether said 
main robot is in the normal condition; and 

control means coupled to said robot means 
and said checking means for, when said main robot 

io is in the normal condition, controlling said main 
robot to perform the cassette exchange between 
said information recording/reproducing means and 
a first cassette encasing portion of said cassette 
storage means which is closer to said information 

is recording/reproducing means and controlling said 
subrobot to effect the cassette exchange between 
a second cassette encasing portion of said cas- 
sette storage means, which is away from said 
information recording/reproducing means as com- 

20 pared with said first cassette encasing portion, and 
a predetermined cassette encasing portion of said 
cassette storage means and for, when said main 
robot is not in the normal condition, controlling said 
subrobot so as to perform the cassette exchange 

25 between said information recording/reproducing 
means and the overall cassette storage means. 

8. A cassette exchanging system as claimed in 
claim 7, wherein said main robot and said subrobot 
are movable with they being guided along a com- 

30 mon guide rail provided in said housing means. 

9. A cassette exchanging system for perform- 
ing exchange of cassettes to be loaded to informa- 
tion recording/reproducing means, comprising: 

housing means in which said information 

35 recording/reproducing means are to be placed; 

cassette storage means having a plurality of 
cassette encasing portions and being placed in 
said housing means so that ft is arranged in line 
with said information recording/reproducing means 

40 so as to form a robot moving space at the front 
side portion of the housing means; 

robot means comprising a main robot and a 
subrobot which are provided in said robot moving 
space of said housing means so as to perform the 

45 cassette exchange between said information 
recording/reproducing menas and said cassette 
storage means; 

checking means for checking whether said 
subrobot is in the normal condition; and 

so control means coupled to said robot means 

and said checking means for, when said subrobot 
is in the normal condition, controlling said main 
robot to perform the cassette exchange between 
said information recording/reproducing means and 

55 a first cassette encasing portion of said cassette 
storage means which is closer to said information 
recording/reproducing means and controlling said 
subrobot to effect the cassette exchange between 
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a predetermined cassette encasing portion of said 
cassette storage means and a second cassette 
encasing portion of said cassette storage means 
which is away from said information 
recording/reproducing means as compared with 
said first cassette encasing portion and for, when 
said subrobot is not in the normal condition, con- 
trolling said main robot so as to perform the cas- 
sette exchange between said information 
recording/reproducing means and the overall cas- 
sette storage means. 

10. A cassette exchanging system as claimed 
in claim 9. wherein said main robot and said sub- 
robot are movable with they being guided along a 
common guide rail provided in said housing 
means. 

11. A cassette exchanging system for perform- 
ing cassette exchange between information 
recording/reproducing means and a cassette stor- 
age means having a plurality of cassette encasing 
portions for encasing pluralities of first and second 
cassettes different in dimension, said first cassette 
being greater in dimension that said second cas- 
sette and each of said cassette encasing portions 
being formed so as to accommodate both said first 
and second cassettes, comprising: 

robot means movably placed at a robot 
moving space formed so that said robot means 
faces said information recording/reproducing 
means and said plurality of cassette encasing por- 
tions of said cassette storage means, said robot 
means having at least one manipulator for holding 
said cassette and means for reading data indicated 
at the front surface of each of said cassettes; and 

control means coupled to said robot means for 
reading the size information of said cassette and 
for, when said second small-sized cassette is en- 
cased in said cassette encasing portion of said 
cassette storage means by means of said robot 
means, controlling said manipulator so that said 
second small-sized cassette is encased therein to 
cause its front surface to be coincident with that of 
said first large-sized cassette when encased and 
for, when said second small-sized cassette is in- 
serted into a portion of said information 
recording/reproducing means by means of said ro- 
bot means, controlling said manipulator so that said 
second small-sized cassette is inserted thereinto to 
cause its rear surface to be coincident with that of 
said first large-sized cassette when inserted. 

12. A cassette exchanging system as claimed 
in claim 11, wherein each of said cassette encasing 
portions of said cassette storage means has posi- 
tioning means for positioning said second smail- 
sixed cassette so that the front surface thereof is 
coincient with that of said first large-sized cassette 
when encased. 



13. A cassette exchanging system for perform- 
ing exchange of cassettes between information 
recording/reproducing means and cassette storage 
means having a plurality of cassette encasing por- 
5 tions for encasing a plurality of cassettes, compris- 
ing: 

robot means having a pair of manipulators for 
holding said cassette to allow insertion and removal 
into and from said information 

io recording/reproducing menas and said cassette 
storage means, said pair of manipulators being 
independent to each other; 

checking means for checking whether said pair 
of manipulators are in the normal conditions: and 

is control means coupled to said robot means 

and said checking means for, when sard pair of 
manipulators are is in the normal condition, control- 
ling said main robot so that one of said pair of 
manipulators performs one of the insertion and 

20 removal of said cassette into and from said in- 
formation recording/reproducing means and said 
cassette storage means and the other performs the 
remainder operation and for, when one of said pair 
of manipulators is not in the normal condition, 

25 controlling said main robot so as to perform all of 
the cassette exchange between said information 
recording/reproducing means and the cassette stor- 
age means by means of the other manipulator 
which is in the normal condition. 

30 14. A cassette exchanging system as claimed 

in claim 13, wherein each of said pair of manipula- 
tors is arranged to have a pair of chuck arms which 
holds said cassette with said manipulator facing an 
entrance and exit port of said cassette encasing 

35 portion. 

15. A cassette exchanging system as claimed 
in claim 13 or 14, wherein said pairs of manipula- 
tors are arranged so that one is above another and 
each of said pair of manipulators having means for 

40 reading information indicated on said cassette 
when it is in oppossed relation to said cassette. 
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© Automatic exchanging system of tape cassettes. 



® An automatic cassette exchanging system for 
performing cassette exchange between an informa- 
tion recording/reproducing device such as VTR and 
a cassette storage device. The automatic cassette 
exchanging system has a basic unit comprising a 
box and a fixing type cassette storage case which is 
(V) placed in line in the box with the information 
^recording/reproducing deive so that a robot moving 
^ space is formed in the front side portion of the box 
so as to face cassette entrance and exit ports of the 
^-fixing type cassette storage case. A cassette ex- 
ggChanging robot is provided in the robot moving 
space to be movable orthogonally for the cassette 
<N exchange therebetween. The automatic cassette ex- 
q changing system allows addition of a unit or units 
comprising a box which has a robot moving space 
ft* and a rotatable type cassette storage case whose 
cassette entrance and exit ports can face the robot 
moving space. The basic unit box and the addition 



unit box can be coupled detachably to each other so 
that their robot moving spaces are coupled to each 
other, resulting in easy increase of the cassette 
storage capacity. 

FIG. 3 




Xerox Copy Centre 



nwcnnrin- <fp OPftfti65A3 I > 



J 



EtirOp€an Patent — Application number 

0ff jce EUROPEAN SEARCH REPORT 



DOCUMENTS CONSIDERED TO BE RELEVANT 



KP 88307706.2 



Category 



Citation of document with indication, where appropriate, 
of relevant passages 



Relevant 
to ciaim 



CLASSIFICATION OF THE 
APPLICATION (Int. CM) 



P,A 



E 



P,A 



US - A - 4 621 349 
(SANDER) 

* Column 3, lines 36-52; v 
fig. 1; claim 1 * 

US - A - 4 145 724 
(MEDDING) 

* Column 1, lines 6-21; 
column 3, lines 5-27; fig. 
claims * 

DE - Al - 3 612 531 
(RCA) 

* Abstract; fig. 1; claims 
1-3,5 * 

US - A - 4 654 727 
(BLUM) 

* Column 1, lines 59 - 
column 2, line 27 * 

US - A - 4 772 968 
(NONAKA) . 

* Abstract; fig. 4,5; column 
2, line 27 - column 3, 
line 2; claim 1 * 

& EP-A2-0 227 446 



1,5,7, 
9,13 



1,5,7,| 
9, 13 



1,3 



G 11 B 15/68 



TECHNICAL FIELDS 
SEARCHED (lnt.CI.4) 



G 11 B 15/00 



The present search report has been drawn up for all claims 



Place of search 



VTENNft 



Date of completion of the search 



Examiner 



DIMITROW 



CATEGORY OF CITED DOCUMENTS 

X : particularly relevant if taken alone 

Y : particularly relevant if combined with another 

document of the same category 
A : technological background 
O : non-written disclosure 
P : intermediate document 



T : theory or principle underlying the invention 
E : earlier patent document, but published on. or 

after the filing date 
D : document cited in the application 
t : document cited for other reasons 

& : member of the same patent famOy. corresponding 
document 



nwcnnrirv «-pp n?OAiR8A3 I > 



\ 



